material is cooled to a fairly low temperature, this phenomenon can be observed to some materials. Suddenly an electric current can then flow with no resistance through the material. This is the In the experiment performed by K Onnes, frozen mercury wire, contained in seven U-shaped capillaries in series, electrical resistance suddenly seemed to vanish at 4.16 K. A flow of electron without friction takes place in this state. The ratio of resistance between the normal conducting and the superconducting state has been tested to exceed 10
14
, it is at least as large as between a usual insulator and copper as the best normal conducting material. The phenomenon of superconductivity has not lost its fascination ever since its discovery.
When we consider the process whereby water is changed into ice at its freezing point, the state of water and the state of ice are recognized as different phases. The change between two phases is called a phase transition, and in a similar way, the superconducting phenomenon is also a kind of phase transition. The superconducting temperatures above T c is in its normal conducting state and has electrical resistance. Here, the electron system does not have order.
In contrast, by cooling the specimen to temperatures below T c it enters into the superconducting state, and a certain order in the electron system arises.
The first superconducting material mercury exhibited a dramatic drop in resistance at its critical temperature from 0.03 Ω to 3 ×10
-6
Ω within a temperature range of 0.01K. Following this discovery, a number of superconducting elements were discovered; including lead, aluminum and several alloys those superconduct at very low the himalayan physics Vol. ii //27// May 2011 temperature. They are known as conventional superconductors.
The microscopic mechanism of superconductivity in this class of superconductors can be explained by BCS theory. The electrical conductivity is due to cooper pairs
Fig 1. Illustration of Kamerlingh Onnes' discovery of superconductivity and vanishing of the electrical resistivity (in 1911)
There are two kinds of superconductors type I and type II. Type I superconductors are characterized by perfect diamagnetism i.e. material completely expel magnetic flux until they become completely normal. The screening current flowing in the surface layer produces a magnetization which cancels the applied magnetic field in the interior of the superconductor. part of discussion, which is also a part of this paper, in brief.
In the mean time, I mention how the 100th anniversary of the exciting discovery of superconductivity is being to celebrate and commemorate worldwide.
the history of discovery of superconductivity
The history of superconductivity has been full of surprises and that superconductivity is a stimulating and continuing problem of physics. The historical review of discovery of superconductivity in the past 100 years can be chronologically summed in the following fashion.
The mysterious phenomenon of superconductivity was discovered after the liquefaction of helium by H K Onnes, in the mercury sample but he could not explain why electrons below the critical temperature T c, were not interfering with the atom of the mercury.
It remained mysterious and unexplained for long time about half a However, the 100-year history of superconductivity can also be divided into following different period according to the achievement of the subsequent period. The beginning of the superconductivity has been considered from the first historic discovery of K Onnes though cryogenic activities had begun earlier.
the era of science and discovery 
the era of technology and innovation (1962) (1963) (1964) (1965) (1966) (1967) (1968) (1969) (1970) ii) the era of entrepreneurship (1971) (1972) (1973) (1974) (1975) (1976) (1977) (1978) (1979) (1980) (1981) iii) the era of product of profits (1982) (1983) (1984) (1985) (1986) (1987) (1988) (1989) (1990) iv) the era of new materials and applications (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) v) the era of industry consolidation (2004-2011) vi) 3) superconducting materials ii) Chevrel phase superconductors properties of these materials are quite similar to normal metals.
iv) heavy fermions superconductors
One of the interesting features of heavy fermions materials is that antiferromagnetism and superconductivity can co-exists under certain conditions. The superconductors in these kinds of materials are not well understood.
vi) Quarternary borocarbide superconductor compounds
These classes of superconductors (T c ~ 23 K) may be regarded 
4) the largest superconducting construction of the century
The Large Hadron Collider (LHC), the particle accelerator at CERN, 
5) superconductivity centennial events worldwide
In year 2011, the worldwide superconductivity community will celebrate the 100th anniversary of the discovery of superconductivity by Heike Kamerling Onnes and his collaborators. 
6) Question on the validity of BCs theory of superconductivity
The microscopic theory put forward by Bardeen Cooper and The theory explained superconductivity at temperatures close to absolute zero for elements, metals and simple alloys. However, at higher temperatures and with different superconductor systems, the BCS theory has subsequently become inadequate to fully explain how superconductivity occurs.
BCS theory accepted to be the correct theory of conventional superconductivity by Physicists, by the world at large. There are, however, an increasing number of evidences that strongly suggest the possibility that BCS theory may be fundamentally flawed. An ever-growing number of superconductors are being classified as unconventional, not described by the conventional BCS theory and requiring a different physical mechanism. It has been claimed that BCS theory is unable to explain the Meissner effect, the most fundamental property of superconductors. There are several other phenomena in superconductors such as Tao effect, de Heer effect, Chapnik's rule remained unexplained. BCS theory has proven unable to predict any new superconducting compounds.
Since 1970 at least ten distinct materials or families of materials have been discovered that exhibit superconductivity for which there is a consensus that they can not be described by electron-phonon BCS theory. High T c cuprates, heavy fermion materials, organics, strontium-ruthenate, fullerence, borocarbides, bismuthates, iron arsenide compounds and ferromagnetic superconductors, these all classes of materials exhibits deviations from conventional BCS behaviour. It is similar to the theories in the past as Ptolemy's theory of planetary motion negated by Copernicus theory, theory of fixed continents with land bridges negated by Wegener's theory of continental drift.
7) Applications of superconductors
The applications of superconductivity are as old as the beginning of superconductivity itself. A large number of possible practical applications of the phenomenon have not been achieved on account to the limit to the T c value. Because of low T c , the maintenance of superconductivity through refrigeration requires a very high cost.
Since room temperature superconductivity has not been found yet, the application of high temperature superconductivity are restricted to temperature around that of liquid nitrogen. Some of the prominent applications can be summarized in the following fashion.
superconducting magnets i)
Type II superconductors such as niobium-tin and niobiumtitanium are used to make the coil windings for superconducting magnets. The first successful superconducting magnet that used type II superconductor was built in 1954 by George Yntema of the University of Illinois, produced a field of 0.7 Tesla.
Most high energy accelerators now use superconducting magnets.
The proton accelerator at Fermilab uses 774 superconditing magnets in a ring of circumference 6.2 km. To make magnet wire, niobium-titanium is formed into filaments finer than human hair ( ~10 -6 m) and embedded in a matrix of solid copper. The fine filaments are advantageous since current flows only within a skindepth of the surface of a superconductor. respectively installed in their 6 km ring.
superconductors in NMr imaging ii)
Superconducting magnets find application in a magnetic resonance imaging (MRI) of the human body. MRI requires extremely uniform field across the subject and extreme stability over time.
An MRI corresponds to taking an electronic census of the body's hydrogen contents. Hydrogen atoms act like tiny magnets in the cell. Hydrogen turns out to be a very useful monitor of the body's health. Since two-third of water consists of hydrogen atoms, water rich tissues as well as hydrogen rich organic materials respond strongly to MRI probes. MRI has emerged as a key medical diagnostic tool and superconductivity has played an important enabling role in its development.
Magnetic levitation vehicles(maglev) iii)
Magnetic levitation using superconducting magnet was first suggested in 1963 by Powell, soon after the discovery of type -II superconductors with their implications for carrying large currents. It is not practical to lay down superconducting rails, it is possible to construct a superconducting system onboard a train to repel conventional rails below it. Two different kinds of maglev are in the phase of development, attractive levitation force (Electromagnetic suspension) or repulsive forces (electrodynamics levitation). Beginning in the 1970s, research in Germany explored both systems, but more recently only electromagnetic systems are in use. In Japan, both systems were tried and electrodynamics system was preferred. The German Tran-rapid TR-07 is designed to carry 200 passengers at maximum speed of 500 km/hr. The levitation height is 8mm and power consumption is estimated to be 43 MW at 400 km/hr. Although some superconductor operates at temperature well above liquid nitrogen (77K), by everyday standers they still needed to be very cold. In order to achieve this, refrigeration, using cryoengineering at various levels of sophistication, compact economical refrigeration is very important for the wider adoption of cryoelectronics in industry.
8) Conclusion
The paper followed the development of superconductivity through the past century, from discovery to high temperature superconductors as well as its types. Paper it has been discussed about the indication of inadequacy of explanation of BCS theory of superconductivity in regards to unconventional superconductors. 
